Introduction
============

The neurovascular compression of the fifth and seventh cranial nerves is known as the cause of trigeminal neuralgia (TN) and hemifacial spasm. The rate of success of surgical decompression for these two syndromes is satisfactory.[@JR130011-1] [@JR130011-2] However, it is still difficult to consider neurovascular compression of the eighth cranial nerve as a major cause of disabling vertigo and tinnitus.[@JR130011-3]

In the last decade, microvascular decompression (MVD) of the vestibulocochlear nerve was reported as an efficient treatment option with a high rate of success (up to 80%) for several vestibulocochlear compression syndromes.[@JR130011-4] [@JR130011-5] [@JR130011-6]

As an anatomical consideration, vascular anomalies may cause compression at the root entry or exit zone of the cranial nerves.[@JR130011-7] In contrast to TN, which almost always results from a compression at the nerve root entry zone, vestibulocochlear compression syndrome results from the nerve\'s conflict over its entire segment in the cerebellopontine angle.[@JR130011-8]

Although a loop of the anterior interior cerebellar artery (AICA) can frequently lead to the dislocation and compression of the eighth cranial nerve at the cerebellopontine angle,[@JR130011-9] the intracanalicular neurovascular compression of the vestibulocochlear nerve has been reported in only two cases[@JR130011-8] [@JR130011-10] ([Table 1](#TB130011-1){ref-type="table"}).

###### Two cases of intrameatal vascular compression resulting in vestibulocochlear compression

  Study                    Presentation           Vascular reason
  ------------------------ ---------------------- --------------------------------
  Wuertenberger et al^8^   Vertigo and tinnitus   Intrameatal venous compression
  De Ridder et al^10^      Pulsatile tinnitus     Intrameatal arterial contact

We present an unusual case of an intrameatal AICA loop compressing the vestibulocochlear nerve in a patient who developed the symptoms of disabling vertigo and tinnitus without a unilateral hearing loss, and we also consider the surgical issues.

Case Presentation
=================

A 40-year-old woman was admitted to our clinic with a 4-year history of recurrent vertigo and nonpulsatile tinnitus in the left ear, along with left-sided aural fullness without any hearing loss. The episodes of vertigo lasted up to 2 hours (which was workload dependent and not positional) and had significantly impaired the patient\'s ability to work for the past 2 years. The tinnitus episodes did not have any relationship to the vertigo.

During the physical examination, the patient was not hypertensive. Her neurologic examination was normal. A preoperative auditory brainstem response (ABR) examination showed latency of wave I and III brainstem potentials. A caloric test was bilaterally normal. Videonystagmography and posturography did not show any abnormalities. A balance examination of the patient did not show any imbalance tendencies to the right or the left, even though she had complained about subjective disequilibrium that was noted in her medical record.

Further medical treatment of the condition including intravenous infusions according to the protocol proposed by Stennert[@JR130011-10] [@JR130011-11] did not show any improvement. The vestibulocochlear signs and symptoms were refractive to a high-dose carbamazepine therapy. Due to the unfavorable results of the primary neurotologic examinations, the patient additionally underwent magnetic resonance imaging (MRI) ([Fig. 1](#FI130011-1){ref-type="fig"}).

![The preoperative magnetic resonance imaging examination did not show any pathologic findings.](10-1055-s-0033-1359299-i130011-1){#FI130011-1}

The MRI did not show any pathologic findings, but an additional magnetic resonance angiography (MRA) examination revealed a loop of the AICA extending into the left internal auditory meatus ([Fig. 2](#FI130011-2){ref-type="fig"}).

![An additional preoperative magnetic resonance angiography examination revealed a loop of the anterior interior cerebellar artery extending into the left internal auditory meatus.](10-1055-s-0033-1359299-i130011-2){#FI130011-2}

After a long discussion with the patient about the relative indication of vestibulocochlear decompression and explaining the details of our experiences as well as the surgical risks, the patient decided to go ahead with the operation due to the negative influence of the vertigo and tinnitus on her quality of life.

As preparation for a lateral suboccipital retrosigmoidal craniotomy in a semisitting position, the patient underwent a thin layer skull base computed tomography scan and transesophageal echocardiography.

The left retrosigmoid craniotomy (with cranioplasty) was performed in the semisitting position with intraoperative monitoring of the facial and vestibulocochlear nerve (ABR) ([Fig. 3](#FI130011-3){ref-type="fig"}).

![A left retrosigmoid craniotomy (with cranioplasty) was performed in the semisitting position with intraoperative monitoring of the facial and vestibulocochlear nerve.](10-1055-s-0033-1359299-i130011-3){#FI130011-3}

Microsurgical exploration of the vestibulocochlear nerve after drilling the posterior wall of the internal auditory canal (IAC) revealed the AICA entering the internal auditory meatus and looping into the canal for 8 mm, as expected from the MRA, thereby compressing the vestibulocochlear nerve. The AICA contact to the vestibular nerve extended from the porus into the middle part of the IAC. After dissection of the arachnoid membrane, the AICA was gently mobilized from the vestibulocochlear nerve and removed from the IAC into the cerebellopontine angle ([Fig. 4](#FI130011-4){ref-type="fig"}). Afterward, two pieces of muscle were interposed between the eighth cranial nerve and the AICA.

![The intraoperative mobilization of the intrameatal anterior interior cerebellar artery from the internal auditory canal (IAC) after drilling the posterior wall of the IAC.](10-1055-s-0033-1359299-i130011-4){#FI130011-4}

Finally, the posterior wall of the IAC was closed with muscle and fibrin glue. Facial and ABR monitoring was performed continuously during the surgery and did not show any significant changes compared with the preoperative findings.

The postoperative course was uneventful with a complete relief of symptoms. Notably, there was no change in hearing ability at the postoperative audiogram examination ([Fig. 5](#FI130011-5){ref-type="fig"}). The postoperative ABR examination showed completely normal interwave latencies. Follow-up tests were performed six times during the last 2 years without any recurrence of the symptoms or changes in the audiogram examinations. The vestibulocochlear parameters (including the caloric test, posturography, and general balance) were normal during direct postoperative as well as follow-up examinations.

![The preoperative (left) and postoperative (right) audiogram of the patient did not show any hearing loss before or after the operation, respectively.](10-1055-s-0033-1359299-i130011-5){#FI130011-5}

Surgical Considerations
=======================

The labyrinthine artery (auditory artery, internal auditory artery) is a long slender branch of the AICA (85--100% of cases), basilar artery (\< 15% of cases), or vertebral artery (4.1%). It arises from the middle of the artery, accompanies the vestibulocochlear nerve through the internal acoustic meatus, and is distributed to the internal ear.[@JR130011-12]

As shown in [Fig. 6](#FI130011-6){ref-type="fig"}, the labyrinthine artery of our patient arose from the intrameatal AICA loop and entered the internal acoustic meatus. During surgery, the AICA should be mobilized and removed from the IAC into the cerebellopontine angle. Any direct or indirect injury to the labyrinthine artery during the mobilization of AICA would result in postoperative hearing loss.[@JR130011-13] [Fig. 5](#FI130011-5){ref-type="fig"} shows the pre- and postoperative audiogram.

![(A) The preoperative magnetic resonance angiography of the patient shows the labyrinthine artery (red arrow) arising from the anterior interior cerebellar artery (AICA) and entering into the internal auditory canal (IAC). Any injury to this artery results in postoperative hearing loss. (B) The intraoperative image shows the labyrinthine artery (yellow arrow) arising from the AICA and entering the IAC (see Surgical Considerations in the text).](10-1055-s-0033-1359299-i130011-6){#FI130011-6}

Discussion
==========

The anatomical variations of the neurovasculature in the cerebellopontine angle result from the late development of the AICA and the posterior inferior cerebellar artery (PICA) from the primitive lateral basivertebral anastomosis.[@JR130011-8] [@JR130011-14] [@JR130011-15] [@JR130011-16] [@JR130011-17] These vascular variations may cause dislocation and compression of the cranial nerves in the posterior cranial fossa.

Over the past decade, neurosurgical clinical and anatomical experience has attributed several symptoms to the microvascular compression of the vestibulocochlear nerve. Several cases of disabling vertigo, tinnitus, hearing loss, and imbalance were noted to be caused by vascular compression of the eighth cranial nerve.[@JR130011-3] [@JR130011-4] [@JR130011-5]

However, significant controversy persists among clinicians in the neurotologic diagnosis of neurovascular compression of the eighth cranial nerve. Abnormal ABR, brief spells of vertigo, unilateral sensorineural hearing loss, abnormal vestibular findings, continuous tinnitus, hearing loss, abnormal electronystagmograms, and other findings have been reported to be diagnostic for neurovascular compression of the eighth cranial nerve.[@JR130011-18] [@JR130011-19] [@JR130011-20] [@JR130011-21] [@JR130011-22]

Many reports in the literature explain the role of AICA or PICA or their branches, resulting in the microvascular compression of the vestibulocochlear nerve in the cerebellopontine angle that causes symptoms of disabling vertigo, tinnitus, and hearing loss.[@JR130011-14] [@JR130011-23]

As a theory, curves and loops of vessels running near the cranial nerves may be created mostly by degenerative alterations of aging, and such vessels can compress surrounding neural elements.[@JR130011-24]

Furthermore, the different results of MVD of the eighth cranial nerve, including the surgical treatment of tinnitus and disabling positional vertigo, have been reported in the literature.[@JR130011-4] [@JR130011-19] [@JR130011-25]

In 1984, Janetta et al introduced a new term, *disabling positional vertigo* (DPV), and they identified a group of patients with vestibular disorders whose symptoms were totally relieved by MVD of the eighth nerve.[@JR130011-19]

In 1993, Møller et al reported the results of MVD of the eighth cranial nerve in 207 patients with DPV and reported a cure rate of 80%.[@JR130011-4]

These reports were subsequently supported by numerous studies on vertigo and tinnitus. In 1998, Ryu et al reported the results of neurovascular decompression of the eighth cranial nerve in 43 cases of vertigo and tinnitus, and they established diagnostic criteria and operative indications. They reported a complete recovery or marked improvement of subjective symptoms in 100% of the patients with vertigo and 65.5% of the patients with tinnitus. They demonstrated that the symptoms of neurovascular compression of the eighth cranial nerve depend on the part of the nerve compressed by blood vessels. For example, in patients with vertigo and tinnitus, there was vascular compression of the rostroventral and caudal surface of the nerve, respectively.[@JR130011-26]

This review of the literature shows that the neurovascular compression of the vestibulocochlear nerve is usually located in the cerebellopontine angle but not the intrameatal angle.

To the best of our knowledge, only two case reports have presented intrameatal vascular compression as a cause of vestibulocochlear compression syndrome ([Table 1](#TB130011-1){ref-type="table"}).

Our case along with the two cases just cited adds another avenue to explore in the diagnosis and treatment of vestibulocochlear compression syndrome.

It is still debatable if the exploration of the vestibulocochlear nerve should continue into the IAC if no clear neurovascular conflict in the cerebellopontine angle is found.[@JR130011-8] Such case reports may introduce a new concept to the intrameatal exploration of the vestibulocochlear nerve in such situations.

However, there are articles reporting that the radiologic demonstration of contact between a vascular loop formed by the AICA and the eighth cranial nerve on MRI scans should be considered a normal anatomical finding and should not be used to support the diagnosis of a "vascular compression syndrome."[@JR130011-27] [@JR130011-28]

Also, MVD of the vestibulocochlear nerve (especially with regard to the improvement of tinnitus) is not always successful. In a study regarding MVD treatment for a selected group of 72 patients with severe tinnitus, Møller and Møller showed that 11% of patients had only slight improvement, 45.8% had no improvement, and 2.8% became worse. They showed that the success of such surgery depends on the duration of symptoms before the operation.[@JR130011-29]

The diagnosis of vestibulocochlear compression based on symptoms, signs, and radiologic findings is thus not easy to make. The other common causes of vestibulocochlear compression syndrome must be definitively excluded first.

In addition, the surgery should be done in the hands of an expert surgeon because the indication of such decompression surgery is not really absolute.

Conclusion
==========

In addition to other common causes, disabling vertigo and tinnitus can rarely be caused by intrameatal vascular compression of the vestibulocochlear nerve and may be treated successfully by MVD.

Because the results of MVD of the vestibulocochlear nerve in the literature are not always acceptable, the other common causes of vestibulocochlear compression syndrome must be excluded before the decision to operate is made.
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